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32-34 Substacks with 8 cell assenblies per Substack.

El ectrolyte..Silica Carbide with Phosphoric Acid.
Oper ati ng tenperat ure=350°F... provi di ng 150°- 250°F waste heat .

El ectric conversion efficiency averages 37% LHV
over 40,000 hour life.

Over 5,000, 000 operating hours.

El i m nates 40, 000 pounds annual |y of pollutants associ at ed
wi th conventional power plants.
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Phosphoric Acid Fuel Cell Substack Voltage
Per f or mrance Measur enent

10/24/2000

9134

e ek
PC25 Cell Stack B

with 500 Load
hour s

Voltage Profile, S/IN 9134 (Alcorn) CSA-

| _+_10/24/2000 , 200KW, 576
| Ldhrs
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09/27/2001
LOGAN Customer
Load Hours: ----------- > (10,277
- IDC: > [1519
J VDC: > [156.2
kW: > 1200
Substack Voltage Profile, SIN (LOGAN Customer) CSA-
P erter Outp

——09/27/2001 , 200kW, 10277

Ldhrs




Phosphoric Acid Fuel Cell Substack Voltage

Per f or rance Measur enent

PC25 Cell Stack wth
20, 000 Load hours

07/21/2000

9084

19287
1493
152

PCS Inverter Output
480VAC — 290Amps




Phosphoric Acid Fuel Cell Substack Voltage
Per f or mrance Measur enent

04/20/2002
9084

I

PC25 Cell Stack with
: 1357 |
30, 000 Load hours :

PCS Inverter Output
480VAC — 290Amps

w

—e— Substack Voltage Profile, S/N 9084
(Barksdale AFB) CSA-318




PC25C Cell Stack at 40,000 Hours Wth Conparative
Profiles Over Last 15,000 Hours

—X =200 KW CSA ACCEPTANCE TEST 5/31/96
—o— 2/16/00 200 KW, 25385 Idhrs
—+—4/18/00 200 KW, 26860 Idhrs
= = 10/31/01 175 KW 39799 Idhrs
——11/09/01 200 KW 40010 Idhrs

PCS Inverter Output
480VAC — 290Amps




PC25C Cel |l Stack Perfornance

Excessive acid evaporation/dry-out
> high coolant operating temperature
» excessive thermal cycles
> plugged coolers due to bad coolant water quality
> excessive reactant flows

» high anode to cathode cross pressure

Catalyst activity loss / catalyst layer flooding
» contaminants/poisons with incoming reactant gases
> excess operating temperature
» no dummy load on shutdown

» inadequate nitrogen purge on start-up or shutdown

Carbon support corrosion
> high potential
» fuel starvation
Manifold Seal slip

> high reactant inlet pressures

Ri sk | ssues

Risk Horizon

short to long term
short to long term
can be short term
long term

short to long term

short to long term
short to long term
long term
long term

can be short term

can be short term

short to long term
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